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Abstract 


Quantum theory entail an uncertainty relation for time and energy 
similar to the one for position and momentum .In physics we study three 
important relations between the energy and other quantity as the mass 
in Einstein’s equation and the frequance in planck’s relation and the tem- 
perature in Boltzmann relation .The relation between the time coordinate 
and the energy implies the well-known relation between the lifetime of a 
state and its energy spread.in this paper we will try to derive Einstein , 
Planck and Boltzmann relations from uncertanity principle . 


1 Introduction 


The uncertainty principle is certainly one of the most famous aspects of quan- 
tum mechanics. It has often been regarded as the most distinctive feature in 
which quantum mechanics differs from classical theories of the physical world. 
Roughly speaking, the uncertainty principle (for energy and time) states that 
one cannot assign exact simultaneous values to the energy and time of a physical 
system. Rather, these quantities can only be determined with some character- 
istic “uncertainties” that cannot become arbitrarily small simultaneously. but 
what is the relation Einstein , Planck and Boltzmann relations and uncertainty 
principle . beacous Einstein , Planck and Boltzmann relations come from def- 
frent ways in classical physics and uncertainty principle come from the quantum 
mechanics and how we can connect between two part of physics to take note of 
two part of physics are contradictory .to try to study the classical relations by 
the uncertainty principle should note Heisenberg’s uncertainty principle applies 
to the single quantum particle and should assume that we can write the total 
average uncertaninties of all the matter by summing up all the possible inter- 
action between the planck units (n) in the bodies . then the total uncertanity 
is 


n 
AE At > > h (1) 
i=1 
We will partly repeat that derivation here, but we also develop some impor- 
tant new insights. Heisenberg’s uncertainty principle is given by 


AE At son (2) 


i=l 


2 Method 


2.1 Ejinstein’s energy relation 


Einestein’s relation is the most famous relation in physics becous it connect be- 
tween the energy and mass of particle E=mc? . in the Heisenberg’s uncertainty 
principle if we study this particle of mass m if m has n planck masses in it, then 
in the quantum realm 


AE At ~ Soh (3) 
i=1 
the summe on the right hand side is equal the number of Planck masses in 
mass m 


NBAG Rie hh (4) 
Mp 
m 
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Now we assume that the uncertainty of the average time (At ) is the planck 
time t, then the uncertainty of the average energ (AE ) will be E 


pe (6) 


Mp tp 


Planck introduced his famous units of mass, length and time . which planck’s 


mass defined as 
he 
Mp = 4] G (7) 


Where c is the speed of light in vacuum, G is the gravitational constant, and 
h is the reduced Planck constant. and time defined as 


hG 
ty = Ge (8) 


Then 


h 
ty Mp = FB (9) 


Using this result in Eq(6) then 


E ~mc (10) 


this is Einestein’s relation . 


2.2 planck’s energy relation 


The Planck’s relation (E=hv), a formula integral to quantum mechanics, says 
that a quantum of energy (E), commonly thought of as a photon, is equal to 
the Planck constant (h) times a frequency of oscillation of an atomic oscillator 
(v). Yet frequency is not quantized—frequency of electromagnetic radiation 
is well known in Nature to be a continuum extending over at least 18 orders 
of magnitude from extremely low frequency (low-energy) radio signals to ex- 
tremely high-frequency (high-energy) gamma rays. Therefore, electromagnetic 
energy (E), which simply equals a scaling constant times a continuum, must 
also be a continuum. We must conclude, therefore, that electromagnetic energy 
is not quantized at the microscopic level as widely assumed. using Heisenberg’s 
uncertainty principle as 


AE At ~ Soh (11) 


i=l 


which the sum 5*""_, is integral number let N = )7i"_, 





AE At ~Nh (12) 
Then 
Nh 
AE ~ —— 13 
i (13) 
which h is the reduced Planck constant is equal h= is 
Nh 
AE ~ 14 
QrAt (14) 


A periodic time (T ) is the time taken for one complete cycle of vibration to 
pass a given point AT = 27At_ so we get 
Nh 
AE ~ —— 15 
AT (15) 


The relationship between frequency and periodic time is expressed by the 
formula AT = er 


AE ~N hAv (16) 


this result show that 


E ~N by (17) 


this is Planck’s relation . 


2.3 Boltzmann’s energy relation 


Boltzmann’s relation connect between kinetic energy of particles in a gas with 
the thermodynamic temperature of the gas. as E=kgT which kg is Boltzmaa’s 
constant . using Heisenberg’s uncertainty principle as 


AE At ~Nh (18) 


which the N is the sum of Planck temperature in temperature T . 


T 
AE At ~—h (19) 
Tp 
The Planck temperature is the unit of temperature in the system of Planck 
units. It has the value 








MC 
using Eq(7) then 
he? 
f= (21) 
P Gk? 
So we get 
k2 
AE At ~T h s (22) 


Now we assume that the uncertainty of the average time (At ) is the planck 
time t, then the uncertainty of the average energy (AE ) will be E 


T h /Gk, 
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ce 


E ~kpT (25) 








From Eq(8) 








this is Boltzmann’s relation. 


3 Hipothesis 


If we using the same technique which used in the Einstein’s energy relation and 
Boltzmann’s energy relation in the mass and temperature but in the charge .in 
the Heisenberg’s uncertainty principle if we study this particle of charge q if q 
has n planck charge , then in the quantum realm 
h 
RE (26) 
dp At 
Now we assume that the uncertainty of the average time (At ) is the planck 
time t, then the uncertainty of the average energy (AE ) will be E 











h 
Deere (27) 
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Which the planck charge defined as 
Ip = V4rehc (28) 
From Eq(8) 
q h 
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let km = C IneG 
E ~kmq (31) 


this the equation show the energy stored in the chared and we can clled 
about it the rest charge energy and will be 


E =kmq (32) 
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